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Abstract

In this study, we have analyzed relationship between the measured Water Soluble Organic Carbon (WSOC)
concentrations and the estimated aerosol water content of PM,, (particulate matter with an aerodynamic diameter of
less than or equal to 10 um) for the period between September 2006 and August 2007 at Seoul, Korea. Water
content of PM,, was estimated by using a gas/particle equilibrium model, Simulating composition of Atmospheric
Particles at Equilibrium 2 (SCAPE2).

The WSOC concentrations showed low correlation with Elemental Carbon (EC), but Water Insoluble Organic
Carbon (WISOC) were highly correlated with EC. It seemed that hydrophilic groups were produced by secondary
formation rather than primary formation. As with the previous studies, WSOC showed good correlation with
secondary ions (NO;~, SO,>", NH, "), especially WSOC was highly correlated with NO, that is a secondary ion
formed by photochemical oxidation from more local sources than SO,”". No apparent correlation between the
measured WSOC and estimated water content was observed. However, WSOC showed good correlation with
estimated water content when it was assumed that relative humidity was higher than the deliquescence relative
humidity of the system. In conclusion, WSOC is correlated with water content by hygroscopic ions and it is

expected that nitrate play an important role among the water content and WSOC.
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Table 1. Deliquescence relative humidity (DRH) of present

salts at 298K.

Salt DRH (%) Salt DRH (%)
Na,SO, 93 NaNO, 74
(NH,),S0, 80 (NH,);H(SO,), 69
NH,CI 77 NH,NO, 61
NaCl 75

Source: Kim et al.(1993a)

Table 2. Data summary.
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Period 2006. 08.~2007. 08.
Site Yeongeon-dong, Jongno-gu, Seoul, Korea
Particle size PM,, (Particle collected during 24 hours)

Analyzed species
Gas: NH;, HNO,

Particle: Na*, SO,*", NH,", Cl", NO,”

WSOC (Water Soluble Organic Carbon), OC (Organic Carbon), EC (Elemental Carbon)

Meteorological data

Songwol-dong, Jongno-gu, Seoul, Korea (Korea Meteorological Administration)
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Table 3. Seasonal concentration of particulate species.

o

S

A 67

e oldshEa s 2oH WioR dhon B
si=lo] OCSH EC2 248tk 0Ck W& 24 sto]
2=9] eA o] wet 315°C~840°ColA| S =W, EC
= A2 A FYske] 550°C~870°Col|l A &4
Hth 9] % w9 BHAe] B ¥ Brleat Y
FFEZQ 5%2] w|Et7}A (balance 95% He)S AHE-
sto] WA} LEo] TE B4 P Choi e al.
(2015)0] 2413 AAElo] ek TOC 24 A vhghA
29 SRS BHsl] ARE BASHoH, kA
7o) Wpe WA AR BFe 5% ol £EOIAL,
oleq R BagRe] AR SUE $EL 5%
oJligith 24 A 107]9] A& HollA &£47]9] 34
£ AE4 HdAS sPstden, ey AS
95%~105%, Q&AL AL +10%9 oY £Fo=2
EAEG7] fZo] BN AAo R oe A
67 AR ETH(Choi et al., 2015; Heo et al., 2009). 0]
egue B4 Fote YRR A2 Asto] £4
ol 2s] B S el vgt Sole BF FE ¢
9] v]E H|wsle] A= B (Quality Assurance/Quali-
ty ControD)E $33st3ch A&} A& 5 K714k ol 23}
et 52 skl AA AzmoA Fol& ol o
gF ol 28] & G 5= H|7F 30% o] &el7t v
= a2 = A st tH(Choi and Kim, 2004; Park ef al.,
2003).

p

2.2.3 3lstx M
24 717 Eke] WSOC B Q7o) o] LR S=
30 UER QT WSOCe] AEE FEE A
w2 Ho] 57 A w3 ALHe FEA} 7
A 5e E4L BT A7 eol5 2o NER B
Sl 50.79] HEe} A% 20| 2| XS NO, o]

4

. WSOC Na* Neha NH,* NO,” cr
T RH (ratio) (ngm™) (ngm™) (ngm™) (ngm™) (ngm™) (ngm™)
Spring(n=7)  2853+9.09 0.50+0.14 428+208 138+050 8.67+543 543+3.12 6.70+401 194+041
Summer(n=7) 2962+243 066+0.10 353+253 090+039 7.89+7.72 500+346 4.67+283 1.72+0.17
Fall (n=12) 28784667 053+0.14 240+174 145+1.15 625+656 3424298 426+338 180+1.24
Winter(n=18) 27494432 055+0.10 6.67+308 132+051 8.64+504 555+3.02 10.69+6.15 243+0.77
Annual(n=44) 28354969 055+0.12 4624306 130+0.73 7.87+588 486+3.12 7344546 207+0.87
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35%.

A A8ES FBBAE 29 37 I 4o YEp
Atk I¥ 394 o2 TAA GARERT 19 49
A5 (NH,NO;)2H WSOC 94 d8A S (7t 0.79
2 2o ATS BT ol 9 WSOCS} 23 o]
2o ARTAE Ay B u AHH oz 23 o
LETto] Ao £AN, 1% E3] HArY o]l
o] el w3d A 22 AnE e gl

o mebd, WSOCS] A4 9 Ae] WAktml Bt
Aarg ol 2ol Aol 9 A0 YAHL
AN EELS 23173 (DRH)O] 61%2 T @AIgt=

7SS A B AA 1 &

3 (NH,CI, DRH=77%)°]h S4HF 2% (NH,),S0,,
DRH=80%) 59 ZRAIG] ul3] F&4o] 2 Aol
o

YA SEFHE FAA olLe FEB ol
7) 39 2,5 AaEE a7 9% vl 1Y 5
£ 447 A2 PO AiSme T TAAL
2 EASE G Q1) SEGFY WSE e
Aolth. 1Y SelH ANEE F71e) et 28 G
o] F71SHEE, S AUSE (55%) o] Aol S8

ol Tkt 55%9 AHisE olF AR S7Hde



HeA PM,, e S84 71840 2GR 42Y B 71

y=0.03x+2.05
12 F r=079

WSOC (ug m 3)

L L L L

0 50 100 150 200 250 300 350
NH4NOs concentration at RH 35% (nmol)

Fig. 4. Scatter-plots between WSOC and estimated
NH,NO; concentration at RH 35%.

£ &k ojnf ohE 354 @RS R A
FE 55% vRel A= <

7t AL =T} 55%S dol7ha A S5
Jo] Hlo] o ol A F=E AL

r
)
L
B
oz
e
jil)e
Hi
2,
i=)
&
4
Eha
i)
off
o
N
[0

Fe AU A& S0, &2 2L [ F540l 2
At E g HlEo] 2 A= FEFF| AAL,

Ay
AhH ez FEA 0l 2 AR ES H&o] AR
W ko] RS ol gAH o2 SR
% o galgde] Za|Er Wolr)
a1 &2 A 9tk (Wexler and Seinfeld, 1991). o] 18
slAE Zshdol by e WA EENTG o e
o= S5%elHRE ARt 2B oSk 7
o= yehta gloh

AF7HA AEd 23 WSOCe At &3t
= ARAQ ABAAL JAAT, Ao 2%
A L vA= A EETE B2 A8A
e ek dAbel 2 Egole A2 st
S5 AEE oY= dds=Ert 2A 283
wahA] WSOCeE YAHe] =13t Atolof AA R+
olgt= dZEr}t Qla, 1 AZage] Bagt 27
o] ddiEEete M2 7HdE AlA =AU

NME2E 7HdE AF87] 8l 7120y 71414 34|

Ny
M 4 off ofl

Loy £

.

T; 200 80

= —#— (NH,),S0; — NaCl

g 175 +— Na:SO4 —4— NH.NO; 70 —~
£ 15 NH.Cl —»— Water content 60 TE
& .l o
E 125 50 g
5 100 40 5
=} =
S 75 30 S
L 5
2 " =
E 50 20 £
(=9

= 25 10

.OO
(5]

04 05 06 07 08 09 10
Relative humidity

Fig. 5. Estimated solid particle concentration and water
content over relative humidity of average concen-
tration.

A o] SEE IYE Fu AWSEE
= SCAPE2E Maystich. 1 selA] MgkEe] 2%
712ke] B A2 za o] 55%0917] o] 4

SES 55%RE 0% uhpizhe AxkE Rk} 4
et WSOCSHS] ApHg e Amugich. 19 62
&% 55%%€ 80%7HA1S] +E&=Fa WSOCe
S el 2902 AEE s5%eAE ofd
sidel ulAA £ AzSo] Bob sl 02l
A2 WA ANSE 0% 5 EE ANSET 5
eSS el SR WSOCSe] AALTH
A4 F71sta 29 72 2% AUEE 0% 44
ste] A4 Aol SEFT WSOCH HuaAE
Uikl Aelch. 1 63 1Y 7% HE. WSOCSH 9
Ao EG Aol 9 29 AthaE 2ol
FEEW A2 ABWAL 98 & & Ak ok
WSOCSH ape] SEaol AgHoz Juaol 9l
ohaL 7] ETks WARMEET WSOCTH A4l 9]
T, AARFR T QApe] SEkere] AmAe] g,

ox Hr o
>

o,
oX L

BN

o] 4% 4 9l Bol ] 5
A5 YA 2oy ol SR AsEe) 2
o] 338 W AL Mot Ao BHHT
4.7 =

£ QTN S84 §7]5EWSO0)E B

J. Korean Soc. Atmos. Environ., Vol. 33, No. 1,2017



72 olsEt- AEE - olHo] - 0|5 E

WSOC (pg m™)
*

0 L 1 1 1 1 1
0 2 4 6 8 10 12 14

Water content (g m™)

y=0.17x+1.00
12} r=066

WSOC (ug m™)

Water content (g m )

y=024x+1.73
12 r=0.64

WSOC (ug m™)

Water content (g m™)

d 14

y=0.11x+0.86
12 r=0.67

WSOC (g m™)

0 20 40 60 80
Water content (g m )

Fig. 6. Scatter-plots between WSOC and estimated water content concentration at (a) RH 55%, (b) RH 60%, (c) RH

70%, (d) RH 80%.
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Fig. 7. Scatter-plots between WSOC and estimated
water content concentration at RH 90%.
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